Abstract. For manifolds, topological properties such as Poincaré duality and invariants such as the signature and characteristic classes, results and techniques from complex algebraic geometry such as the Hirzebruch-RiemannRoch theorem, and results from global analysis such as the Atiyah-Singer index theorem, worked hand in hand in the past to weave a tight web of knowledge. Individually, many of the above results are in the meantime available for singular stratified spaces as well. The 2011 Oberwolfach workshop "Stratified Spaces: Joining Analysis, Topology and Geometry" discussed these with the specific aim of cross-fertilization in the three contributing fields.
Introduction by the Organisers
The workshop Stratified Spaces: Joining Analysis, Topology and Geometry, organised by Markus Banagl (Heidelberg), Ulrich Bunke (Regensburg) and Shmuel Weinberger (Chicago) was held December 11th -17th, 2011. It had three main components: 1) Three special introductory lectures by Jonathan Woolf (Liverpool), Shoji Yokura (Kagoshima) and Eric Leichtnam (Paris); 2) 20 research talks, each 60 minutes; and 3) a problem session, led by Shmuel Weinberger.
In total, this international meeting was attended by 45 participants from Canada, China, England, France, Germany, Italy, Japan, the Netherlands, Spain and the USA. The "Oberwolfach Leibniz Graduate Students" grants enabled five advanced doctoral students from Germany and the USA to attend the meeting. One of these students, Florian Gaisendrees (Heidelberg), presented his thesis results. Both established senior mathematicians and postdocs were well represented.
The workshop pursued a twofold aim. While the attendees received an overview of the current state-of-the-art in stratified space theory, we hoped that in addition the representatives of the three major fields algebraic geometry, topology and global analysis, which contribute each in their own way to the study of singular stratified spaces, would move closer together and learn from each others' viewpoints. Ample time between lunch and the afternoon session provided the opportunity for discussions among the participants. In Germany, this was the first such meeting on stratified spaces in decades and underscores the recent surge of interest in this area, due on one hand to the realization that results and frameworks capable of handling singularities are not limited to internal applications, but also shed light on nonsingular spaces, and on the other hand to prodigious progress that the area has made in the last dozen years. Naturally, the aforementioned goal is an ambitious one that is not expected to be achieved by a single meeting. Partly, the techniques in the three respective fields are very different from each other, and to master them requires substantial effort from someone not already in the field. But, as the meeting has shown, there is a lot of common ground as well, and this is where one can start to interact: Characteristic classes of singular spaces are a good example, as became clear in Yokura's survey. The organizers feel that a first step in reaching the goal has been made in view of the fact that participants expressed vivid interest in the results presented by proponents of adjacent fields and are now certainly aware of the kind of contribution each of the fields is now making, or will make in the near future, to the advancement of the theory of stratified spaces.
In his expository lecture, Jonathan Woolf gave an introduction to intersection cohomology, choosing as his vehicle perverse sheaves. This approach is not new, but more familiar to topologists and algebraic geometers than to analysts. This theme was later in the week continued by Jörg Schürmann, who studied decompositions in the Witt group of perverse sheaves (jointly with Woolf). Yokura provided an overview of his joint work with Brasselet and Schürmann, which unifies for singular varieties several genera and characteristic classes arising in algebraic geometry and topology. Eric Leichtnam's special lecture reviewed the higher signature index class first for manifolds, then for stratified (Witt) spaces.
By blow-up constructions, manifolds with fibered corners or cusps are closely linked to stratified spaces. While the latter are hard to study directly analytically, the former are more amenable to such methods. This was reflected in a number of talks on analysis on manifolds with (fibered) corners/cusps (Daniel Grieser, Jean-Marie Lescure, Paul Loya). Lie groupoids occurred in several talks; Hessel Posthuma discussed localized index theory on them and Markus Pflaum studied the stratified geometry of their orbit spaces. That the stratified point of view has its merits in solving PDEs was proven by Bernd Amman's talk, who introduced Lie manifolds, equipped Euclidean space with such a structure, observed that the Schrödinger operator defines a stratification, and obtained regularity results for eigenfunctions of the operator that way. Lie manifolds also appeared in Victor Nistor's lecture, who focused on the well-posedness of the Laplace equation on nonsmooth but suitably stratified domains. On a space with isolated singularities, Ursula Ludwig established a comparison theorem between the geometric Morse-Thom-Smale complex and Witten's analytic complex. On the more topological side, Jim McClure reported on his work with Greg Friedman on further clarifying the symmetric signature of Witt spaces. In collaboration with Cappell and Weinberger, Min Yan achieves a surgery-theoretic classification of multiaxial U (n)-manifolds. These, and their orbit spaces, carry natural stratifications and the result expresses the structure set as a sum over relative structure sets associated to the strata. Matthias Kreck discussed a geometric construction of a new equivariant cohomology theory which, for manifolds, is Poincaré dual to ordinary equivariant homology, based on interpreting the latter as a bordism group of stratified spaces ("stratifolds") with free group action together with an equivariant map to the manifold. Florian Gaisendrees implemented further steps in the program of intersection spaces associated to a stratified space, pioneered by Markus Banagl. Xianzhe Dai's lecture centered on the relation of analytic torsion to (intersection) Reidemeister torsion in the presence of an isolated conical singularity. For algebraic (or analytic) varieties over a field of characteristic zero, Edward Bierstone and his collaborators Lairez, Milman and Vera Pacheco, investigate a natural stratification determined by the desingularization invariant, which can be used to compute local normal forms for the singularities at every point of the variety. Manuel Villa, together with Budur and González-Pérez, explained that the motivic zeta function, the motivic Milnor fiber, the Hodge-Steenbrink spectrum, and the log canonical threshold of an irreducible quasi-ordinary hypersurface singularity (which is generally not isolated) are determined by its embedded topological type.
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